P311 Accelerates Skin Wound Reepithelialization by Promoting Epidermal Stem Cell Migration Through RhoA and Rac1 Activation.
P311 is a newly discovered functional gene, and it has been proved to play a key role in blood pressure homeostasis, glioblastoma invasion, renal fibrosis, hypertrophic scar formation, and others. In this study, for the first time, we found that P311 could enhance reepithelialization during wound healing via promoting epidermal stem cell (EpSC) migration through Rho GTPases. P311 expression was highly increased in neo-epidermal cells during human and mouse skin wound healing, and P311was co-localized with 5-bromo-2'-deoxyuridine positive label-retaining cells in a mouse superficial second-degree burn wound model. Furthermore, transfection of human EpSCs with adenovirus encoding P311 significantly accelerated the cell migration in vitro. Moreover, highly expressed P311 could enhance the activities of the Rho GTPases (RhoA, Rac1, and Cdc42) in cultured human EpSCs. P311-knockout mouse EpSCs showed dramatically decreased cell migration and activities of Rho GTPases (RhoA, Rac1, and Cdc42). Besides, both the RhoA-specific inhibitor and the Rac1 inhibitor, not the Cdc42 inhibitor, could significantly suppress P311-induced human EpSC migration. In vivo, the reepithelialization was markedly impaired during wound healing after P311 was knocked out. Together, our results suggested that P311 could accelerate skin wound reepithelialization by promoting the migration of EpSCs through RhoA and Rac1 activation. P311 could serve as a novel target for regulation of EpSC migration during cutaneous wound healing.